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缩 略 语 
缩写 英文全称 中文名称 
ABTS 
2,2’-azino-bis(3-ethylbenzo-thiazoline-6- 




ACN acetonitrile 乙腈 
Alb albiflorin 芍药内酯苷 
ELISA enzyme-linked immunosorbent assay 酶联免疫吸附实验




FBS fetal bavine serum 胎牛血清 
HAT hypoxanthine-aminopterin-thymidine 次黄嘌呤 -氨基蝶
呤-胸腺嘧啶核苷 
HPLC high-performance liquid chromatography 高效液相色谱 
HRP horseradish peroxidase 辣根过氧化物酶 
HSA albumin human serum  人血清白蛋白 
HT hypoxanthine-thymidine 次黄嘌呤 -胸腺嘧
啶核苷 
IgG immunoglobulin G 免疫球蛋白 G 
kDa kilo daltons 千道尔顿 
MAbs monoclonal antibodies 单克隆抗体 
MALDI-TOF 
MS 
matrix-assisted laser desorption/ionization time 
of flight  mass spectrometry 
基质辅助激光解析
电离飞行时间质谱
PAbs polyclonal antibodies 多克隆抗体 
PBS phosphate buffered saline 磷酸盐缓冲液 
PEG polyethylene glycol 聚乙二醇 
PF paeoniflorin 芍药苷 















S-PBS PBS containing 5% skim milk 含5%奶粉的PBS 
TCM traditional Chinese medicine  中药 
TFA trifluoroacetic acid 三氟乙酸 
TPBS PBS containing 0.05% Tween 20 0.05%吐温20 PBS 


























MAbs 性质测定、利用制成的单抗建立 ELISA 方法及其验证等。 












μg/ml；P1E6亲和常数是 1.819×10-7 mol/L，P5H10为 2.815×10-7 mol/L；所得两
种MAbs具有高度特异性，和PF有强烈的交叉反应，同芍药内酯苷的交叉反应率

















后，将抗 PF 的 MAbs 应用于 ELISA 分析，建立了直接定量测定样品（赤
芍）PF 含量的免疫测定方法。结果显示样品的竞争性 ELISA 检测结果与 HPLC
的检测结果基本一致，且竞争 ELISA 比 HPLC 法的灵敏度高很多。 
和 HPLC 相比，新的 ELISA 分析法更为快速、灵敏、操作简便且重现性良
好。它的建立使得大量样品的快速测定成为可能，特别适于有效成分含量极少的
样品，可用来定量测定芍药及其复方中药的芍药苷总含量。总之，新建立的竞争





































Immunoassay systems using monoclonal antibodies (MAbs) against naturally 
occurring bioactive compounds having lower molecular weights have become one of 
important tools for the studies on receptor binding analysis, enzyme assay, and 
qualitative and/or quantitative analysis techniques in herbal medicines owing to their 
specific affinity. However, there are not many reports and references about the 
applications of MAbs in the tranditional Chinese medicine (TCM) reserches. 
Therefore,it is necessarily urgent to introduce the immunoassay techniques in the 
studies of TCM exploitation and applications. 
This work aimed at the preparation of the anti-PF MAbs and the establishment of 
an enzyme-linked immunosorbent assay (ELISA) to detemine the concentration of 
paeoniflorin (PF) , which is a major bioactive constituents in Paeoniae Radix. This 
immunochemical approach can be used to determine the PF in crude drug and/or 
prescription samples.  
This work mainly includes the procedures:  
Synthesis of antigen conjugates and determination of hapten number in PF-carrier 
protein conjugates,  
Immunization and hybridization,  
Screening and purification of MAbs,  
Characterization of the MAbs against PF,  
Establishment of an ELISA for PF by using anti-PF MAbs and its validation. 
PF-carrier protein conjugates (PF-HSA / PF-OVA) were artificially synthesized by 
the method using NaIO4, and the hapten number of the conjugates of PF-HSA was 
determined to be nine by MALDI-TOF-MS and UV scanning technology. This hapten 
number was estimated to be enough for the successive animal immunization. 
Splenocytes yielded from PF-HSA-immunized Balb/c mice were fused with 
hypoxanthine-aminopterin-thymidine  (HAT)-sensitive mouse myeloma cell SP2/0 
by PEG 1450.The fusion rate was 87.19 %. Following fusion, the cells were selected 
by HAT medium.Then hybridomas were cloned by the limiting dilution method and 
screened by indirect ELSA. Two hybridomas producing MAbs reactive to PF were 
obtained. They were named P1E6 and P5H10. 
Large-scale antibody production was performed by the culture of established 















Each MAb was purified using a Protein G column.The purity of the obtained MAbs 
was estimated by the SDS-PAGE and the MALDI-TOF MS to be high enough for the 
ELISA test. The characteristics of the MAbs were also tested by ELISA. The titre of 
ascites containing MAbs was 1:256000. The sensitivity were 0.0797 μg/ml and 0.124 
μg/ml respectively. The affinity constant of MAbs P1E6 And P5H10 were 1.819×10-7  
and 2.815 ×10-7 mol/L,respectively. They have very high reactivity with PF. while 
MAbs P1E6 and MAbs P5H10 cross-reacted with albiflorin weakly, 0.322%, 0.524%. 
The cross-reactivities of MAbs P1E6 and P5H10 against camphor were 0.018 % and 
0.078%. The other structural analogs nearly did not cross-react. This showed the high 
specific activity of PF MAbs against PF. Base on the above-mentioned characteristics 
of purified anti-PF MAbs to determine the concentration of the extraction. 
  A series of Paeoniae Radix samples have been determined by the competitive 
ELISA using anti-PF MAbs, and the results showed good agreement with that 
determined by traditional high-performance liquid chromatography (HPLC), whereas 
the established competitive ELISA was much sensitive than the HPLC.  
Some obvious advantages of the newly established ELISA are its rapidity, 
sensitivity, simplicity and good reproducibility in comparison with HPLC. It's will 
also useful especially when large number of small and impure samples are to be 
analyzed. Not only the ELISA can be used to determine the total concentration of PF 
in Paeoniae Radix and/or compound prescription of TCM study,quality control and  
standardization of pharmacological activity of a crude drug and its prescription. 
 






















第一章  前言（Preface） 
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第一章  前 言 
芍药（Paeoniae Radix）是毛茛科植物芍药Paeonia lactiflora Pall.的干燥根(图













图1-1  芍药 [2] 





























一个种 Paeonia lactiflora Pall., 与我国的芍药是同一个种。我国对于芍药科(属)
的分类进行了多次修订，2001 年洪德元认为在中国芍药属共有15 种, 4 亚种, 
其中芍药组有7 种, 2 亚种。7 种包括：草芍药( P. obovata Maxim. )、美丽芍药( P. 
mairei Levl. )、芍药( P.lactiflora Pall. )、多花芍药( P. em od i Wall. exRoy)、白花
芍药( P. sterniana Fletcher)、新疆芍药( P. anom ala L. )和块根芍药( P.in term edia 
C. A Mey)。拟草芍药 (P. obovata subsp. willmottiae (Stapf) D. Y. Hong&K.Y. Pan) 

































据《中国药典》2005 版（一部）白芍为芍药科多年生草本植物芍药 Peaonia 






     
白芍与饮片                   赤芍与饮片  
图1-2  赤芍、白芍及其饮片 
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